HpuMep BBIIIOJTHCHHUA PACYCTHOI'O 3a1aHUA 1.

Ha CTCPIKCHD, 3aKpCHHCHHBIﬁ MCKIY ABYM:A JKCCTKUMH 3aCJIKAMU,

JNCHCTBYIOT MPOoa0bHBIC CHITBI (cM.puc.1). CTepikeHb OJTHOPOIHBIA, MOTYIIb

FOHnra marepuana E =2 ELO5 Mlla , nomycKaeMoe HalpsKEeHUE [0] =160MIla.
3a7jaHO COOTHOIICHUE TUIOMAIEN OTACIbHBIX YYACTKOB CTEPKHSA:
A Ay Ag=2:1:15. Inunsl y9acTKoB lg =2 m,lo =1m,l3 =3 m.

BrIpa3um npooibHbIC YCHIIAS Yepe3 BHEITHUE CHUIIbI (KaK 3aaHHbIC

AKTUBHBIC CUJIbI, TAK 1 HCU3BCCTHBLIC ITOKA PCAKIIUN OIIOP RA 151 RD ):

Nlcnpaea =Ra, N3 cnpasa — Ra =50, N3 cze60 =~ Rp -
HammomuauMm, 4TO nipu onpeiesieHnnd 3HaKOB IIPOJOJIBHBIX CUII 3/1ECHh
UCIIOJIBL3YETCS ITPABUIIO 3HAKOB, a HAIIPaBJIEHUE PEAKIIUM OTOp BhIOUpaAETCs
IIPOU3BOJIBHO.

3anuiieM ¢IMHCTBEHHOE B JAHHOM ClIy4yace HETpUBHAIbHOE (T.C. HE
npuBoIsIIee K ToxAecTBY 0=0) ypaBHEHHUE PABHOBECHS
D Fx=-Rp +50-30-Rp =0= Rp + Rp = 20.
3/1eCh 3HaKU MPOEKITMNA BHEITHUX CHUJI CBSI3aHbI, KaK OOBIYHO, C UX
HAIPaBJIEHUEM OTHOCUTEIIBHO OCH X .

Kak BuzHO, cuctema ouH pa3 CTaTUYECKU HEONIPEAECITUMA, TOCKOJIbKY
IUJISL OTIPENICIICHUS IByX HEM3BECTHBIX PEAKIAM MBI PacIiojlaraem JUlb
OJHUM YPaBHEHUEM PaBHOBECHS. [OMOIHUTENBHOE YPABHEHUE — YPABHEHUE
COBMECTHOCTH MEPEMEIIEHUN — IMOJIYyYUM Ha OCHOBE MPOCTOIr'0 3aKIIOUYEHHUS O
HEU3MEHHOCTH JJIMHBI CTEPKHS BBUY HAUIMYHUS HA €T0 KOHIAX )KECTKUX
3aleMJICHUN.

Al =0= Aly +Al, +Al3 =0.

DTO ypaBHEHHUE HE COJICPKUT, OJHAKO, B SBHOM BHU]I€ HEU3BECTHBIX

peakuuii Ry 1 Ry, m03TOMY BOCIOJIb3yeMcs 3aKkoHOM ['yka:



ply =N g, = Nol2 2 N3
EA

EAy EAg

YuurteiBas BBIPpAXKCHUA AJIA ITPOAOJIBbHBIX CUJI YEPC3 BHCIIHHUEC CHUJIbI,

MNepermecM ypaBHCHHNC COBMCCTHOCTH B BHUJIC:
RAI1+(RA_50)“2_RDI3_0:> Ra [2 +(RA_5O)[1_ Rp 3
EA EA EAq E[2A EA ESA

OKOHYATENBHO MOJIy4YaeM CUCTEMY JABYX YPABHEHUHU C IBYMS

=0.

HEU3BECTHBIMMU:

Ra + Rp =20,

2Rp —50-2Rp =0.

Pemns ee, Halinem Rp =225 (xkH), Rp=-25(xH), 3aTeMm onpenennm
nponosbHbie yeumusd: Ny =225(xH), Np=-275(xH), N3=25(xH),
noctpouM 3mopy Ny (cMm. puc.l).

2. Tenepb 3allMIIeM YCJIOBUA MMPOYHOCTH I OTACIIbHBIX YUYACTKOB H

HOI[6CpCM HX CCUCHUS, COXPaHIA 3aJaHHbIC COOTHOIICHUA MCXKAY HUMMU.

o ="M <lo]= A =282 = 225ﬂ°§ 01400 4(1?) =14 (cn?),
A l[o] 16cm0

05 =2 g [o]= Ay 2 >Nz _ 275&063 01700 *(m?%) =17 (en?),
Ao o] 16cm0

250103

5 (102 10~ 4(m?) = 02 (cm?).
16C[10

o3 A33<[a]:>A3 15A, > 2=

Pa3penivB 3TH HEPaBEHCTBA OTHOCHUTENBHO Ay , IPUMEM B
COOTBETCTBHU C HanOoJiee CUIIHHBIM U3 TPeX HepaBeHCTB (Ay = 1.7 (CMZ)):

A =34cn?, PAp=1T7cn?, Ag=26cm°.

OTMeTHM, UTO ONpeIe/ICHUE IJIONaIel ¢ TOYHOCThIO O0JIee OTHOM

3HavaIleu I_II/I(I)pBI B ACCATBIX HC UMCECT CMBICJIA, ITOCKOJIBKY UCXOJHbIC

JaHHBIC 3a4ar0TCAA HMCHHO C TaKOM TOYHOCTBIO.



3. [locTpoum Teneps 3MIOpy HAPSIKEHUH:

3 —
01= 2259 _ 62 ), o= 27500 - 1618 e
34100 1.7010
25003
03=-""""_=96(MIla).
-4
2.6110

Hecmotps Ha 1o, uto |0 =|05|> [o], Takoit meperpys momycTim,

MOCKOJIBKY OH HE MpeBbIaeT 5%0:

M [100% = M 1006 =11%<5%.
[0’] 160

4. Haiinem aOCOIOTHBIE YITTMHEHUS YYaCTKOB, IPOBEPUM YCIIOBUE

COBMCCTHOCTH U OIIPCACIINM IICPCMCIICHUA ceuenui B u C:

Al =91, = 66'25 2= 066103 (1) = 066 (1),
E~ 200

Dy =221y =" 0= 08111073 () = - 081 (2un),
E 2010

Aly =93], = 9'65 3= 015M1073(x) = 015(un)
E” 210

Al =Alj + Al + Al = 066- 081+ 015=0;

Alg =Aly = 066(mm), Alg =-Al3=-015(mm),

cedeHrne B mepemeniaercs BipaBo, a ceueHue C - BiaeBo (cMm.puc.l).

5. IlycTh cTepkeHb U3rOTOBJICH HETOYHO - JUTMHHEE, YeM HY)KHO, Ha
0=0.5mm (puc.2). Torma B HeM mpH ycTaHOBKe (COOpPKE) BO3HUKHYT
BHYTPCHHHUE YCHIIUS (HANpPsOKEHUS) TaKe TIPH OTCYTCTBHH BHEITHUX CHIJI.

W3 ypaBHEHHS paBHOBECHS JUISI CTEPYKHS B IIEJIOM CIICYET, YTO
OIOPHBIC PEAKIIMH PABHBI:

Y Fx=-Ra-Rp=0=Rp=-Rp.

Meronom ceuennii ycranasinubaeM, 4TO Ny =Ny = N3 =Rp =-Rp.



I[anee BO3MOJXKHBI 1BA PAaBHOIIPABHBIX IIOAX0/J1a: HCTOYHOCTh O MOXKET
BKJIHOYATBCA B YPAaBHCHHUC COBMCCTHOCTH UJIN B (I)I/I3I/I‘ICCKOC YPaBHCHUC IJIA
OJHOT'0 U3 YYAaCTKOB. ITocne moacTaHOBKH (I)I/I3I/I‘ICCKI/IX ypaBHGHI/Iﬁ B

YpaBHCHUC COBMCCTHOCTHU B o0ounx ClIydaiax 1oJIiydacTcCsa OJHO U TO JKC

BBIPAKCHHUE!
Ralq + Ral2 a Rpla +5=0= Ra[2 + RA[1+ Ra3 +5=0=
EA EAy EAg ERA, EA, EO5A
-3 1 —4
~Ra __EAy __0500°2007 0700 — —425(cH)
4 4
Halinem HanpspKEHUST U TOCTPOUM BITIOPY:
g = 42200 Ef(f =-125(Mlla), 09 = 425%23 =-25(Mla),
3400 1.7010
03 = —42m_(f =-1635(MIa).
2.6[10

HpOBepI/IM BBIITOJTHCHUEC YCIIOBUSI COBMCCTHOCTH.

Ay =21 = —12.§ [P = -0.125010"3(x) = -0.125( ),
E~ 200

By =221y = =% 1=-012501073(x) =-0.125(xun),
E 2010

Dlg =315 = "0 (3=~ 02501073 (x) = - 025 (aun),
E 2010

Al = Al +Aly +Al3 =-0.125-0.125- 025+ 05=0.

Ceuenne B nepememaercs BineBo Ha Alg =-0.125mm, ceuenne C

nepemeniaercs BieBo Ha Alc =Aly + Al, =-025.mm (cMm.puc.2).
[IycTh BTOpO y4acTOK paccMaTpUBAaEMOTO CTEP>KHS HarpeT Ha

At® =40°C. TTocKOIbKY BHEIIIHUE CHIIBI HAa CTEP)KEHD HE JIEHCTBYIOT,
BHYTPEHHHE CHJIBI Ha BCEX y4acTKaX PaBHBI (CM.BBIIIE):

N1=N2:N3:RA:—RD.



YPaBHCHI/IC COBMCCTHOCTH 3allMIIICM TaK K€, KaK B m1:

Al =0= Alj +Al, + Al3 =0, a B (pu3nueckoe ypaBHEHHE ISl BTOPOTO y4acTKa

BHECEM CJIaracMoe€, YUUTHIBAIOICC N3MCHCHUEC TCMIICPAaTyPhI.

Aly = NE'ZA{Z + O_t : é-t =a [At°l, =125M10 ' [@0l=05 D.O_3(M) = 05(mm).
2

3necy a =125010 ' (1/°) - remnepaTypHbIi KO3DOUIUCHT TUHEHHOTO

pacipeHus.

Torma okoHUATEIbHOE YPAaBHCHUC OJIA OIIPCOCIICHUA RA 3aIlIMIICTCA B

BUJIE:
RAI1+RA|2+5O—RDI3:0:> Ra[2 +RA[1+ Ra3 +J. =0=
EA EA t EAq ER2A, EA, EOSA
0.. EAy -3 1 —4
CRy=- t4 __0500 D?E:Ol 700 o)

Takum o6pa3oM, GaKTHUECKH pacuyeT Ha TEMIIEpAaTypHOE BO3/ICCTBIE
MOJTHOCTBIO AaHAJIOTUYEH PACYETy HA HETOYHOCTh U3TOTOBJICHUSI.

Crnenmyer OTMETUTB, UTO PACCMOTPEHHBIN 371€Ch MOJX0/] — BHECEHUE
TeMIiepaTypHoi JedopMaluy 1 HETOYHOCTU U3TOTOBJIEHUS B (PU3NUEcKue
ypaBHEHUS, a HE B ypaBHEHNE COBMECTHOCTH, sIBIIAETCS O0jee oOumM u

o0ierdaer PCIICHUC 3ada49U B CIIOKHBIX CTCPKHEBLIX CUCTEMAX.
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6. [Ipumepsl onpeeNieHus HAPs>)KEHUM MPU MMPOCTOM PACTSKEHUU-
COKaTHUH.
[Tpumep 1. Iyt yyacTka CTepakHS, HAXOAIIETOCs B COCTOSIHUU

OJIHOOCHOTO pacTskeHusi, 0y =100M/la , HAUTH HANPSKEHUS HA TUIOMIAIKE,

w O
HAKJIOHEHHOW K OcH cTepHs moj yriom S =30" (cm. puc.3, a).

3neck 0y =100Mlla,09 =03 =0. Yron a=£3=30".

[Tostomy Oy = 120 + 120 cos 60’ =75(Mlla),

Oy = 100_ 1gocos 60" = 25(Mlla), Ty, = 1gosinGO" =433 (MIla).

[Tpumep 2. 1511 yyacTka CTEpaKHS, HAXOIAIIET0Cs B COCTOSTHUU

OJHOOCHOTO CxkaTtusl, Oy = —100M/la , HAUTU HANIPSIKEHUS HA IUIOLIAMKE,

HAKJIOHEHHOW K ocH cTep Hs o yriom S =30 (cm. puc.3,0).
3aeck 01 =09 =0, 03 =-100MIla. Yron a =-©Q0- ) =-60°,
IIOCKOJIBKY Omax =01 =0. Toraa

__100, 0-(-100

x=, cos(-120°) =-75(MIla),

oy = —120— 0- (;100) cos(-120°) = -25(MTla),

Tyy = 0_(;100)sin(—120° )=-433(MIla).
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